
ORIGINAL COMMUNICATIONS. 

On STEPHANOSPHARA FLUVIALIS. Condensed from tllc Ger- 
man of Professors COHN and W~CHURA,  in ‘ Nova hcta,’ 
vol. xxvi, Part 1. By FREDERICK CURREY, Esq., M.R., 
F.L.S. 

Stephanosphcera yluviulis was first observed by Cohn, in 
1850, near Hirschberg, and described in Siebold and Kolliker’s 
‘ Zeitsclirift,’* vol. iv, part 1. It consists of a hyalinc globe, 
containing eight green primordial cells, arranged in a circle 
in its equator. The globe rotates upon an axis perpendicular 
to the plane in which the primordial cells are arranged, and 
moves actively in space by the aid of cilia, two of which pro- 
ceed from each of the primordial cells, and pierce the liyaliiie 
envelope. 

The primordial cells divide first into two, then four, and 
lastly into eight portions ; these portions separate from each 
other in a tangential direction, thus forming a disc round 
which a cellular membrane is developed. Two cilia are pro- 
duced upon each segment, and thus eventually eight young 
Stephanosphsem are formed, which eventually escape by 
fissure of the parent-globe. This process was observed to 
occupy about twelve hours. Dr. Cohn has also observed the 
division of each of the eight primordial cells into a great 
number of microgonidia, which swarm within the globe and 
escape from it. 

Under certain circumstances each of the eight cells secretes 
a cellular covering, and swims about in the interior of the 
globe in the form of free Chlamydomonas-like cells. Even- 
tually they escape, either by fissure of the globe or by its 
gradual dissolution, lose their cilia, form a thicker membrane, 
become motionless, and accumulate at the bottom of the 
vessel. If the vessel be then permitted to become thoroughly 
dry, and afterwards be again filled with water, motile Stepha- 
nosphzrz reappear, from which it seems probable that the 
green globes are the resting-spores of the plant. 

I n  the Hirschberg habitat the Stephanosphzxz occurred in 
company with Chlamydococcus pluvialis, the resting-cells of 
which are with difficulty, if at all, distinguishable from those 
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of Stcplianosphzera. In the county of Glatz, liowewr, Colin 
found another habitat where the Stepliaiiosph~era was pro- 
d-liced without Chlamydococcus, and accompanied 0111~- by 
the red Rotifcr, Philodina rowola. 

About the same time TTichura found a dark rctl crubt 
covering some deprcssions on the snvface of the nilcn- 
schist rocks at Quiclijocli, in Laplaid. Upon nioistening t h i s  
crust Stcphanosphlem were produced, niixed, how cvcr, \i it11 
C hlampdococcns. 

Afterwards Cohn and TTichura joined in a series of ol)scr- 
vatiuns on the water from Heusc!ieucr (county Glntz), the 
results of which form tlic sulijcct of their paper. 

This water was placed (at tlic end of Arigust) in Yesse!s 
of commoii glass, grecn glass, kc., SO as to test the efi’eet 
of light. In  tlie darker vessels the primordiai cells re- 
mained delicatc, small, and distant from one anothcr, v liilst 
in the transparent vesscls they grew much larger; and as the 
hyaline cnwloping membrane did not cxtcnd in proportion, 
the green cells eventually came in contact with one another, 
and-became spindle-shaied, with protoplasmic elongations. 
(Pl. IV. fig. 1.) 
. After eight days the specimens grown in the transparent 
and dark vessels respectively, differed so much from one 
another that thcy might have been taken for cliffcrcnt 
species. 

The size of the resting-spores vaiies wry  much, and it 
seems probable that they grow considcrably aftcr attaining a 
state of rest. Their colour is deep green (occasionally 
yellowish or olive), and they have a nucleus, and frequently 
a nucleolus. 

When the water is pcrmitted to evaporate gradiially, the 
resting-cells become yellow, and afterwards orange or red, 
and their contents have a more oily appearance. The authors 
found that if the water was not permitted to evaporate, the 
resting-spores, although continuing to live, did not become 
developed into Stephanosphame, but when fresh water m-as 
poured upon desiccated resting-spores twenty-four hours 
sufficed for the production of motile Stephanosphma 

The following is the process of transformation from the 
state of rest into the motile form. 

The dried resting-spores takc up the water, and their 
contents (hitherto somewhat misshapen) gradually fill up the 
cavity of the containing membrane, arid become cloudy and 
granular (fig. 2) ; the border becomes yellowish, and the red 
colouring matter is concentrated in the centre. The cells 
then begin to divide, and the successive forms assumed in 
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this process rill be better understood by reference to figs. 3, 
4, 5, 6, and '7, than by description. I n  passing from tile 
state s h o ~ m  in f i ~ .  3 to tlint shown in fig. k, the outer niem- 
brane lias gradually beconic invisible. Up to fig. 7 tlie pro- 
cess lias occupicd about two hours. Tile fonr danghtcr-cclls 
(fig. 8) begin to quiver, and to endeavour to separatc from 
one aiiotlicr. Tvo cilia arc noir perceptible at  tlie pointcd 
extremity of each of the fonr cells (fig. 9), by the action of 
71 hich the group begins to mox e as a whole, and in a labourcd 
mxnncr, in the water j ultimately, hon cver, all trace of tlie 
enveloping membrane and of the glutinous connecting sub- 
stance disappears, and one by one tlic clauglitcr-cclls cscnpc 
and beconic free. Figs. 10, 11, arid 12 exliibit cliflcrcnt 
forms of' thcse frce daughter-cells, ~ l i i c h  contain two, thrcc, 
or scl-cral granules (arnylon ?) and soinctiincs also vacitolc~. 
The sharp end is often prolonged into a colourless bcnk, as 
in fig. 12. At tliis period there is no proper cellulose mem- 
brane. At the moment of escaping thcir diamctcr never 
exceeds 0.010 m.m., hut they boon cnlargc and attain a 
diametcr of 0.013 to 0.015 m.m. 

Their form and thc lcngtli of tlic Iieak is variablc, t h  
latter being somctiincs altogcthcr wanting. In forin anti 
motion tliey rescmblc exactly tlic rialicd primordial cells, 
which are produced by diiision €ram tlic resting-cells of 
Chlamydococcus plucialia. The authors haw nercr sccii tlie 
resting-cells of Stephanosphwa divide into more than four 
parts, hut think it not improbable that division into a greater 
nuinl)er (eight or possibly 4stcen) sometimcs occi~rs. 

The length of time wliich elapsed between the i:r:niersiou 
of the dricd resting-sporcs and thc first appearancc of ilie 
motile cells varied from nine to twenty-four hours. It wa4 
noticcd that thosc resting-sporrs which did not prod1lca(. 
zoospores within six days never did so afterwards, although 
they continued to live and n ere pcrfcctly hcalthy. 

Zoospores, produced in the month of' Novcmber, did iiot 
advance beyond the firct stagc. (Figs. 10, 11, and 12.) 
Others, however, produced in ?.larch, remained only a fr n, 
hours in that condition, after which time a delicate mcmbran:~ 
n-as formed round the body of the primordial ccll; this mmi- 
brane mas at first closely attached to the primordial cell, bni 
became gradually enlarged by absorption of water into a 
colourless enveloping vesicle (figs. 13 and 14), usually globular 
but sometimes oval, having two openings, through which tlie 
cilia penetrate. I n  this condition they attain a diameter of 
0.01 7-0.022 m.m., and are not distinguishable from encysted 
forms of Chlainydococcus pluvialis. Other zoospores, produced 
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on the 1st of April, 1857, attained a larger size, and the 
protoplasm of the primordial cell, instead of retaining its 
continuous outline, became elongated here and there into 
simple or forked mucilaginous rays, which were either colour- 
less or green from the presence of chlorophyll (fig. 15). 
These rays are probably produced by the protoplasm adhering 
at certain points to the surrounding membrane, and being 
carried outwards by its growth. The Chlamydococcus-like 
form only lasted a few hours: towards the evening the 
zoospores mostly began to divide. I n  the first place, the 
protoplasmic rays are drawn in, and the primordial cell be- 
comes round; it then elongates itself in the direction of an 
asis passing through the point of origin of the cilia, and by 
the proccss of division assumes the forms shown in figs. 16 
and 17. This state is usually attained by about nine o’clock 
in the evening, and about eleven o’clock a constriction com- 
mences in a plane at right angles to the former plane of 
division, and eventually the primordial cell is divided into 
quadrants (fig. 18), eacli containing a nucleus and a portion 
of the red substance. The two cilia, which have retained 
their activity, originate in the interspace between two 
quadrants (fig. 18). About midnight usually, but sometimes 
earlier, constriction recommences, and the form in fig. 19 is 
attained. This constriction proceeds towards the middle 
point of the spheroid, by which the quadrants are bisected, 
and ultimately divided into eight wedge-shaped portions, 
whose contour lines, like the spokes of a wheel, meet in the 
middle. 

And now commences a further process of development, 
which forms the ground of the generic distinction between 
Stephanosphaera and Chlamydococcus. For, whilst in Chla- 
mydococcus the individual portions of a primordial cell sepa- 
rate entirely from one another, eacli devclopixig its own 
enveloping membrane, and ultimately escaping as a uni- 
cellular individual ; in Stephanosphaera, on the other hand, 
the eight portions remain united as a family. The coloured 
contents of the individual portions become drawn back towards 
the periphery in a centrifugal direction, a colourless plasma 
remaining about the central point ; this disappears at first in 
the centre ; a cavity is formed in the middle of the disc, and 
as this enlarges the eight portions assume the form of a 
wreath, consisting of eight globular or ellipsoidal bodies in 
close contact (fig. 20), and usually not exactly in one plane, 
owing to the outer membrane not having expanded in pro- 
portion to the enlargement of the plasma. The original 
cilia continue active, causing the motion of the whole 
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organism, until the eight portions are completely individual- 
ised, and then their motion ceases. But at this period each 
of the eight parts may be seen to be provided with two cilia, 
which are in motion so far as their limited space allows. 
(Compare fig. 21, which represents an instance in which the 
division has only extended to four portions.) The separate 
parts of the plasma now form eight independent but closely 
packed membraneless primordial cells. Shortly afterwards 
it is seen that a delicate membrane, common to them all, has 
been secreted beneath the mother-cell-membrane, round the 
disc formed by the primordial cells ; this membrane at first 
lies in close contact with the latter cells, following the con- 
strictions of the disc, but afterwards becomes further and 
further removed as it swells and tends to assume a globular 
form (figs. 22, 23). By the motion of the cilia the mother- 
cell-membrane is gradually thrown off, and the young family 
escapes into the water (fig. 24). Its eight green primordial 
cells still enclose the last traces of the red substance, which 
gradually disappears, and instead of which are meen two 
granules (fig. 25) ; the primordial cells are in immediate con- 
tact at the sides, and are of an oval or globular shape ; their 
common enveloping membrane is at first constricted at the 
border following the outline of the primordial cells ; it even- 
tually becomes globular, although continuing for a long time 
much flattened at the poles, in the form of a disc-shaped 
spheroid (fig. 24). When the Chlamydococcus-like unicel- 
lular Stephanosphsera has commenced its division early in the 
evening, the division into eight is perfected during thc night, 
and early in the morning the young family quits its cast-off 
mother-cell-membrane. 

I n  the course of the day the individual primordial cells, 
and their common enveloping membrane, grow until the latter 
attains a diameter of 0*040-0.043 m.m. During this growth 
the shape of the primordial cells is changed by the formation 
of various prolongations in the manner abcve described (fig. 
1) ; but in the course of the afternoon the primordial cells 
again become round, and during the evening division com- 
mences in them precisely similar to the process in the uni- 
cellular Stephanosphaera; on the following morning we find 
eight young families, with the common enveloping membrane, 
which soon escape and go through the same process. It is 
calculated that in eight days, under favorable circumstances, 
16,777,216 families may be formed from one resting-cell of 
Stephanosphma. It is remarkable that the division of the 
primordial cells in Stephanosphsera is confined to a certain 
time of day ; it begins towards evening, and is completed the 
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following morning. The observations made in Lapland, at  a 
time .cyhen tlie daylight there lasted during the whole night, 
the beginning and end of the division were observed to take 
place at  almost the same hours as in  the observations madc at  
Breslaii in the spring, when the day and iiight were almost of 
equal length. Sometimes the division ceases after the fornia- 
tion of only four primordial cells (fig. 21). On one occasion 
the authors observed a family with only three cells, one only 
of tlip two halves first formed having undergone a second 
division. -In Lapland a family u i th  sixteen cells nas once 
observed. 

The authors then proceed to discuss tlic nature of the 
resting-cells in  Stcphanosphma and Chlamydococcus, and 
come to tlie conclusion tliat they arc not spores; i. e. ,  that  
they are not of the same nature as the red cells of CEdogo- 
niuni, Bulbochzete, Draparnaldia, Chzetophora, Sphzeroplea, 

They come to this conclusion upon two grounds : lst, that  
thc resti%-cells in  question continue to grow after becoming 
quiescent ; and, secondly, that  it is probable (althongh not 
yet proved) that the rcsting-cells increase hy sclf-di\ ision, 
thus producing new generations of resting-cells. These tiw 
characteristics the authors consider incoiisistcnt with the 
idea of a spore. 
In conclusion the authors notice tlie formation of mi- 

crogonidia in Stcplianosplircra, which takes place by thc 
division of the primordial cclls into numberless small por- 
tion?. Fig. 26 shows a Stcplianospli;r,ra, in 71 liicli all the 
eight primordial cells have formed microgonidia ; tlic indi- 
vidual inicrogonidia (fig. 27 a, h, c )  bccome frce by thc dis- 
intrgration of these eight groups into their constitueil+ 
portions. The authors think it not improbable that tlit 
microgonidia exercise an impregnative influence in spore- 
formation, but admit that there is no evidence to prore it. 

Volvox, &c. 

On ihe Fonar, DENSITY, and STRUCTURE of the CRYSTALLINE 
LENS. By T I I O V A S  NUNNELEY, F.R.C.S.E., Lecturer on 
Surgery in the Leeds School of i\ledicine, Surgeon to the 
Leeds General Eye and Ear Infirmary. 

THE LENS, as its name implies, is the most important por- 
tion of the dioptical ocular apparatus. It is at  the same time 
the most perfect of its kind in the world. It has hitherto 
(and probably will continue so to  do,) defied the efforts of 


